INTRODUCTION
Attitudes toward donor conception have changed dramatically since the use of donor gametes became a common medical approach to infertility in the last quarter of the 20th century.
1 What was once usually kept a secret by heterosexual couples who conceived via sperm donation has become more public. Indeed, disclosure of donor conception to the children is now recommended by many psychologists and social workers who advise parents about these issues. 2 Moreover, as family diversity became more accepted, single women and lesbian and gay couples could more easily acquire gametes, which they required for reproduction. 3 These intended parents, who are not necessarily medically infertile, make it less likely that the reliance on donor gametes can be totally concealed either inside or outside the family. Now that disclosure has become more common, more people want to know about the donor and about any individuals to whom they might be related through a common donor. Two issues related to these quests have become widely debated in discussions of gamete donations: the right of offspring (and parents raising those offspring) to know the identity of the donor and the possibility of limiting the number of offspring who can be born from the gametes provided by any single donor. Ethicists, legal scholars, and social scientists all debate these issues. 4 A variety of issues are at the heart of concerns about anonymity. The presumed right of donor-conceived individuals to know their origins is central to one side of these debates. 5 Cahn's 6 arguments about this issue stem from a broader concern with legal regulation of donor gametes. Indeed, she calls for a paradigmatic legal shift from an emphasis on medicine and technology to family law, which she believes, would better serve the interests of donor-conceived 'family's communities'. 7 She points out that regulation 'need not mandate conformity', such as requiring contacts between donorshared siblings, but that those who form these networks and develop intimate and emotional ties should have legal recognition. 8 In short, she argues that if these networks of individuals 'function' like a family, they should be given a normative standing similar to that accorded 'traditional' nuclear families. 9 As part of this system of regulation, Cahn argues that the law should clarify the legal relationship between donors, parents, and offspring and that donors must be 'assured that they have no parental rights or obligations'. 10 Most importantly, she argues for a mandatory identification system of all donors, at least going forward. Her analysis focuses only on the resulting legal rights and obligations, but not necessarily the moral or ethical ones that might exist in a society where all gamete providers are required to be known to their offspring.
Other opponents argue against anonymity on other grounds. Cahn and Kramer, for example, assert that it is quite simply not 'fair to deny children the knowledge of their genetic origins'. 11 Issues of identity are central to some of these discussions of the 'right to know one's origins, including the identity of their donor'. 12 Another key issue relevant to the broader issue of anonymity is that of health. Advocates for providing information about the donor's identity have argued that medical treatment and other healthrelated concerns may depend on knowing one's genetic heritage. 13 Finally, many worry about accidental incest between offspring who do not know that they are genetically related to each other, an issue raised as early as 1984 by the Warnock Committee in the UK.
14 In opposition to arguments about mandatory identification systems for sperm donors (such as that suggested by Cahn), Cohen 15 argues that a market system, where intending parents can select the type of donor they want, and donors can decide what kind of donor they want to be, 16 allows both stake holders more options, maximizes 'their own welfare and life plans' and furthers the interest of both parties. 17 Further, Cohen argues that if a central organizing principle of family law is children's welfare or best interests, a 'prohibition on sperm-donor anonymity cannot be justified simply by concerns of "harm" to children because the regulation would "protect" these particular children out of existence'. 18 In effect, Cohen argues that regulations would constrain the range of possibilities for reproduction by limiting who provides gametes and excluding intending parents who might not be willing to reproduce if donor identity were mandated. 19 Finally, Cohen argues that if donor-conceived children have the right to 10 Cahn, supra note 6, at 408. 11 Naomi Cahn & Wendy Kramer, Sperm Donors Should Not Be Anonymous, NEW YORK TIMES, http://www. nytimes.com/roomfordebate/2011/09/13/making-laws-about-making-babies/sperm-donors-should-notbe-anonymous (accessed Sept. 13, 2011). 12 Glennon, supra note 5. 13 Id. 14 
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know their genetic origins, all children should be extended the same right rather than creating a 'reproductive-technology exceptionalism'.
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Those who oppose a ban on anonymity make additional arguments as well. They express concern about the donors' rights to privacy, the donors' status as 'non-parents', and the human right of intended parents to form a family without excessive state intervention; they also express concern about whether there will be a sufficient number of donors if donors are required to register as is the case in the UK. 21, 22 Further, they argue that the law adequately covers reproductive technology through federal and state provisions which focus on safety and other aspects of consumer protection. For example, the screening of donors for diseases such as HIV and genetic anomalies is routine practice. 23 In addition, fertility providers are required to report to the Centers for Disease Control, which publishes a yearly report about every clinic and their IVF success rates.
24 Furthermore, about two-thirds of states have adopted the Uniform Parentage Act (UPA), which establishes paternity and maternity of minor children born to married and unmarried couples. The 1973 version provided protection to sperm donors in cases where a mother sued them for child support by stating that any man that 'gives his sperm to a physician for purposes of artificially inseminating someone other than his wife is not the legal father of the child borne out of that insemination'. 25 Some states have tailored the UPA to remove the requirement of physician involvement and to extend protection to women who are not married. Finally, Ertman 26 argues that case law generally recognizes freedom of contract for alternative insemination unless the genetic parents conceive through coitus or the genetic father is brought into the picture through some social practice. In short, those opposed to bans on anonymity argue from the position that sufficient regulations are in place to protect all three stakeholders. 20 Cohen, supra note 15, at 445. 21 The debate about anonymity has been resolved differently in different places. In some countries (Spain, France, and Denmark), the anonymity of donors is protected by law. 27 In other countries, laws have been enacted to allow children access to identifying information about gamete donors. Outside of North America, Sweden, Austria, the Australian state of Victoria, Switzerland, the Netherlands, Norway, the United Kingdom, New Zealand, Germany, Ireland, and Finland are countries that have mandates that donors be identifiable to their genetic offspring. 28 In North America, changes are minimal although donor anonymity has led to legal attempts to challenge anonymity. In 2011, the Supreme Court of British Columbia banned anonymous gamete donation; however, in 2012 the British Columbia decision was overturned and donor anonymity remains. 29 In the United States, some states have enacted new regulations about donor conception, and in 2011 Washington used its power to regulate anonymity in the gamete market although donors can still opt out of being identified.
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The United States, however, does not have a uniform body of laws about this issue.
The debates about limits on the number of offspring who can be conceived or born from a single donor's gametes center around issues concerning the spread of genetic malformations, inadvertent incest, and the emotional distress for all parties (parents, donors, and offspring) of knowing that there are numerous people with shared genes (ie donor siblings or half siblings). This knowledge has become more common with the rise of informal registries that allow for contact among those individuals with the same donor.
31 Media attention to the issue of large numbers of offspring from a single donor suggests that the public at large is fascinated with (and even appalled by) the idea of a vast number of genetically related individuals.
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As is the case for anonymity, regulations vary by country. A number of countries including parts of Austria, Australia, Belgium, Canada, Denmark, France, Germany, Hong Kong, the Netherlands, New Zealand, Norway, Spain, Sweden, Switzerland, and the United Kingdom have limits that range from a low of 3 in Hong Kong to as many as 25 in the Netherlands. 33 The USA is again an outlier here with recommendations by the 
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American Society of Reproductive Medicine but no enforced national limit. The ASRM recommends restricting conceptions by individual donors to 25 births per population of 800,000. 34 The fertility industry is a big business 35 and it has a stake in both of these issues. Because of the profit they gain from providing gametes, the fertility industry is unlikely to push for regulations that go beyond those they already have in place. 36 In addition, three parties have an ongoing interest in the regulations concerning issues of gamete donations: donor-conceived offspring, parents who rely on donated gametes to conceive a child, and gamete donors themselves.
Research on donor-conceived offspring has suggested that those who come from heterosexual families are less comfortable altogether with the idea of donor conception than are those who come from lesbian families; 37 other research suggests that there is not a single idea about, or attitude toward, anonymity even for those from lesbian families. 38 Studies do suggest that offspring who find out late in life about their donor conception are particularly disturbed by that knowledge. 39 Recent research on offspring views them as key stakeholders who want to end anonymity. 40 The research on parents who are raising children conceived with the use of donated gametes is even more diverse. VanFraussen et al. 41 found that the majority of lesbian parents wanted the donor to remain anonymous and that they felt this way more strongly than did their children. In a study of 144 couples who received counseling about oocyte donation in Brussels, more than two-thirds preferred known donation, a response motivated by fears of the unknown origin of genetic material and the trust recipients had in the donor they had selected. 42 An interest in preserving sharp boundaries between the donors and the recipients was a primary motivation for wanting to maintain anonymity among those who preferred anonymity. One study has found that parents who have relied on sperm donations are more in favor of anonymity than are those who have relied on egg donations. 43 Studies have also explored the attitudes of gamete donors. One study found that, although sperm donors generally support sharing non-identifying information, the majority of sperm donors would resist having their identity known to the recipient and, eventually, the child. 44 A study in Australia found that donors who were under 26 or over 46 years of age and who were either single or living in a same-sex relationship were most likely to be willing to be identified to their children. 45 With respect to the issue of limits, a study in Sweden found that half of both oocyte and sperm donors thought the number of offspring should be limited to no more than 10. 46 The study also found that oocyte donors were four times more likely than were sperm donors to support an even lower upper limit of five offspring.
In spite of these indications of attitudes, no research has asked the same questions (at essentially the same time) of all three stakeholders in order to provide a precise comparison of their orientations toward the issue of anonymity and the issue of limits on number of offspring who can be born from a single donor. This paper begins this discussion by comparing answers to questions about anonymity and limits from offspring, parents, and donors. The paper does not seek to resolve legal, moral, or ethical questions that emerge from a consideration of these issues. Rather, it seeks to understand whether the stakeholders are likely to argue for or against regulation on either of the issues; it also seeks to understand whether other actors who might argue for or against regulation on either of the issues can count on the support of any of the three sets of stakeholders.
METHODS

Data Collection
Invitations to answer an online survey were sent to parents, offspring, and donors, via email to all members of the Donor Sibling Registry (DSR, an online registry which facilitates voluntary contact between participants in donor conception), and to a variety of other organizations including Single Mothers by Choice and Circle Surrogacy. Invitations to participate in the survey were also posted on Craigslist in four large urban areas as well as on several other websites including weareeggdonors.com, ParentsviaEgg donation.com, and Resolve.com. Several Facebook groups (facebook.com/ colage/ pflag, and /ourfamilycoalition) asked people to participate. Details of the study were available on the DSR website on an open-access Webpage and on Single Mothers by Choice Facebook page. The second author also posted on several alumni Facebook pages and a post about the study went out as a tweet to one of these alumni groups. The surveys were online from May 12, 2014 to August 15, 2014. Ethical approval for this study was obtained from the Institutional Review Boards at Middlebury College and Wellesley College. Offspring aged 13 and over were approved for participation.
It is impossible to calculate a response rate for these surveys because they were made available at so many different locations. In any case, web surveys generally have relatively low response rates. 47 Concerns about response rates and the non-random nature of this study have to be weighed against the advantages of trying to make contact with hard to reach populations. 48 One group, gamete donors are an extremely hard to reach population and have never been studied with a random sample. Random samples of parents and offspring are also unlikely although there is one known study of attitudes toward donor conception among offspring that drew on a representative sample. 49 In the last section of this paper, we discuss the limitations of using a convenience sample. Nonetheless, these data present an important addition to the scant number of existing studies that focus on stakeholders' views on the regulation of donor anonymity and desirable limits on the number of offspring born from a single donor.
Participants
A total of 325 donors (176 egg donors; 149 sperm donors) responded to the survey, as did 2134 parents raising children conceived with donor gametes and 419 offspring conceived with donor gametes. Demographic information about these respondents is provided in Table 1 . The data show that the majority of both parents and offspring responding to the survey are women and the majority of all three are white/Caucasian. Donors and offspring are more likely to be heterosexual than are the parents; parents and donors are more likely to be above age 30. Donors are the group most likely to be currently living with a partner. The majority of respondents in each of the three groups took the survey through the DSR invitation. We have no way of knowing how many of them also belong to the other organizations that provided access to the survey.
Measures
All three groups were asked a series of questions, many of which were the same. This study focuses on the answer to the two that asked respondents how strongly they agreed with the statement that 'donors should not be anonymous' 50 and that 'donors should be limited in the number of offspring that can be produced from their donations'. In the survey, some statements were phrased affirmatively and others negatively to prevent a response pattern from occurring. Both of these questions were scored on a five point scale: 1 = 'strongly agree'; 2 = 'agree'; 3 = 'neutral'; 4 = 'disagree'; 5 = 'strongly disagree'. On Likert scales like this, the middle position is assumed to represent a position of neither agreeing nor disagreeing (in this case neutrality) rather than confusion about attitudes. Percent of respondents who took the survey through the DSR invitation 74% (319) 68% (2117) 65% (419) Most of each of the three surveys consisted of closed-answer responses. Respondents were given the opportunity to answer some questions freely and some questions left room for respondents to add information. In what follows, when quoting from respondents, we have corrected spelling and grammar when it is clearly typos. Otherwise, the responses are as written on the surveys. With the help of research assistants, the first two authors developed codes for open-ended responses. The written comments illuminate the quantitative data and offer further insight. In this regard, survey data are often augmented with contextual data, such as qualitative comments, in order to provide additional information. 
Statistical Analyses
We rely on both analyses of categorical data with chi-square tests of significance and analyses of ordinal data with difference of means (ANOVA; t-tests) tests of significance; we use the standard of a probability of 0.05 or less. All data were analysed using the SPSS Statistics (IBM SPSS, Inc. Chicago, IL. USA version 22.0).
RESULTS
Attitudes Toward Anonymity
The respondents to our survey tend toward neutrality on the issue of anonymity with a slight bias against anonymity (mean of 2.8 when 3 would be neutrality) ( Table 2) . Of course, it is impossible to know with these data precisely what kinds of interactions and relationships respondents believed would be possible and desirable if there were no anonymity. 53 Nevertheless, even without that precision, our data show that opinions differ significantly among the three stakeholders. Offspring tend most strongly to agree with the statement that donors should not be anonymous (mean 2.5); almost a third of the offspring 'strongly agree' that donors should not be anonymous (almost twice as many as among donors and almost three times as many as among parents). Donors next most strongly agree, verging slightly toward 'agree' from 'neutral' (mean 2.8). Parents are close to donors in their attitudes and closest to 'neutral' (mean 2.9). The difference among the three groups is statistically significant at the 0.00 level both for the categorical response and for the comparison of means for the ordinal data. We look at these three groups of stakeholders in some detail below.
Donor Attitudes
Almost half of all donors are neutral about the issue of anonymity, although the mean tilts toward agreeing that anonymity is a problem and that donors should not be anonymous (Table 2 ). As shown in Table 3A , among donors, there is no statistically significant relationships between gender and attitudes. On average, sperm and egg donors essentially agree on this issue. Moreover, donors who were known from birth, anonymous donors, and donors who agreed to have their identity released when their offspring turned 18 do not give significantly different answers to this question. There is also no statistically significant difference between those respondents who came to the survey through the DSR and those who did not or among different categories of sexual orientation.
There is an association between age of donors and attitudes toward anonymity: those who are younger are more neutral and even tend toward favoring anonymity (mean of 3.1 among those under 30) in comparison with those in their thirties (mean of 2.8) or 40 or older (mean of 2.7). Younger donors are more likely to have been given a choice about what kind of donor to be (51 per cent of those below age 30, 58 per cent of those in their twenties and 74 per cent of those 40 or older say that they were not given a choice). For some of the older respondents, the absence of choice might be influencing their responses. However, these are also people who have had a longer interim since donating; there might well be age-related yearning for knowledge about offspring and subsequent turning against anonymity.
Further understandings of attitudes toward anonymity emerge from a number of questions in the survey. Respondents were asked to comment on how they made the choice they did about what kind of donor to be; other questions asked donors to comment about whether or not they saw themselves as a threat to parents of their offspring and whether they ever felt displaced by the parents of their offspring; and donors were also offered the opportunity, as were all respondents, to make a general statement about their experience at the end of the questionnaire.
Quite a few donors indicated adamantly that they did not have a choice about what kind of donor to be and they resented that fact: 'I had no choice'; 'that was the only choice'. In addition, some indicated clearly that they felt coerced (by the banks or the parents) into being anonymous and that on reflection they would now have made a different choice: One egg donor, who opposed anonymity and suggested that anonymity was imposed on donors, noted that she thought it was important to express one's own point of view and not be anonymous: 'You DO have a choice about the type of donation. If you don't want to be anonymous, STAND YOUR GROUND because there are plenty of agencies that offer open donation options'. Yet another egg donor indicated why she opposed anonymity: 'It is worth knowing what happens to your eggs. I'm glad I didn't do it anonymously. It's more satisfying than I ever expected'. A sperm donor 50 r Gamete donor anonymity and limits on numbers of offspring Gamete donor anonymity and limits on numbers of offspring r 55 made much the same point about the possibility of knowing how one's gametes were used: 'I had no choice in the anonymity, but would love the chance to meet my genetic offspring one day. A child is a child'. Almost half of all donors are neutral on this issue. Neutrality is framed by the beliefs that anonymity serves a purpose until a child turns 18 and that anonymity could be forsaken after that age. One sperm donor explicitly expressed these sentiments:
My feeling was and is still the same: In childhood and adolescence, the emotional maturity has not yet developed enough to fully understand the complex nature of their relationship to their donor-dad. These children have families and that should be the focus while they are children.... The specific reason I think over 18 is a good call, is that [it] allows for some maturity, on the part of the kids, the parents, and the donor to process and understand the relationship with some perspective.
As the range of responses makes clear, some donors wanted to preserve anonymity (24 per cent). Some of these donors indicated that they saw anonymity as protecting intended parents. As one egg donor said: 'I was an anonymous donor, so I do not feel that the female parents will be threatened by me'. Another egg donor suggested that her attitudes about anonymity grew stronger the more she read from people opposed to anonymity: 'I used to not think about it much. As I got older, and started reading discussion from people who wanted to do away with donor anonymity, I became more passionate about protecting the ability to have anonymous donors'. Still others indicated that they did not want to complicate a child's understanding of who were their parents: 'I respect the Intended Parents and do not want to appear intrusive upon their exclusive rights of parenthood. I wanted the child's parents to always been seen as the child's parents'.
Several sperm donors, like the egg donors just quoted, commented that anonymity protected parents who might feel threatened by a gamete donor: 'The general thinking was that both parents would feel threatened by the donor's role, which is part of the reason why donation was anonymous'; 'I thought I would cause conflict [if I were known]'; '[I was anonymous] to protect myself and the Couple and their child(ren)'. One anonymous sperm donor was particularly respectful of what he believed were the cultural biases in the community to which he would be donating:
Since I am Filipino, a lot of the parents who chose to work with me come from a cultural background where infertility is frowned upon. I respected their privacy and I was open to both being an anonymous or open donor. Almost all of them wanted me to be an anonymous donor.
In addition, gamete donors of both kinds also, quite simply, wanted to protect themselves:
I did not know where I would be in twenty years, and did not consider it fair to me that this would come back to haunt me. For example, what if I were in politics?
I wanted to help make happy and healthy families, but I did not want any ties to the family or responsibility.
Parent Attitudes
On the issue of anonymity, parents have a similar distribution of attitudes to donors with 45 per cent tending toward neutrality and the remainder split between those who favor and those opposed to anonymity (Table 2 ). In comparison with their children and even in comparison with donors, parents tend somewhat more toward an interest in preserving the right of donors to remain anonymous should they so choose. In fact, twenty-five per cent of parents said that an 'anonymous donor' had been their first choice for type of donor. Many parents express gratitude toward (rather than curiosity about) the donor: '[I would want others to know] how rich and fulfilling our lives are thanks to the generous gift we received through sperm donation'; 'My child is such a gift and I am so grateful for the donor's contribution and for the opportunity'; 'It is a wonderful gift, the gift of life and I will be forever grateful for that gift'.
As shown in Table 3B , parents who have relied on a sperm donor alone and not an egg donor, parents who have relied on an egg donor alone but not a sperm donor, and parents who have relied on embryos do not differ significantly on this issue. Parents with the oldest children are most likely to agree that anonymity should not be allowed: these are the parents least likely to have had a choice about anonymity; they are also the parents whose children might be most interested in finding the donor since they have passed through adolescence and are moving out to start their own lives. Parents do not differ on this issue depending on whether or not they have had contact with their child's donor siblings (or the parents of their child's donor siblings). Those who came to the survey through the DSR are not significantly more inclined toward strong agreement than are those who came through some other means. This finding is surprising since the parents who have used the services of the DSR are the parents who are most interested in donor relatives. Among parents (where there are very few male respondents) there appears to be no significant influence of gender.
Although gender appears to have no statistically significant relationship to attitudes toward anonymity among parents, sexual orientation does have a statistically significant relationship to attitudes among gamete recipients. Straight parents agree more strongly that anonymity should not be allowed than do those parents who are lesbian, gay, or bisexual. Moreover, those parents who are currently or formerly partnered with someone of the other sex believe more strongly that donors should not be anonymous than do those who are currently or formerly partnered with someone of the same sex. Those who are single, never married fall somewhere between these two groups. This relationship between living arrangement and attitude toward anonymity is not sustained among those who have relied on egg donors or donated embryos. It is sustained among those who have relied on sperm donors. The mean score for 'single, never married' is 2.8; it is 3.1 for 'ever partnered with member of same sex'; and it is 2.7 for 'ever partnered with member of other sex' (p = 0.02). It thus appears that in situations where the absence of anonymity is most likely to challenge directly a male non-biological parent with the threat of displacement by a donor of the same sex, the parents express most agreement with a statement about anonymity. In those families that have relied on sperm donation and there is a social father (because the women are partnered to a man), the mothers appear to think that a distinction should be made between a social dad and a biological father. Lesbians (whether currently single or partnered) who have relied on sperm donors do not have social fathers in their children's lives (although men may play important roles in those children's lives); these women might be less concerned about who the biological father might be. Those women who are partnered to a woman may also be unwilling to threaten the security of the non-genetic mother with knowledge of, or access to, their child's genetic father.
Offspring Attitudes
Among the three groups, offspring are the respondents most likely to tend toward opposition to anonymity. However, as shown in Table 2 , the responses of offspring are also more varied than are responses within the other two groups: the standard deviation among offspring stands at 1.29 in comparison with 1.12 for donors and 1.18 for parents.
Some of the offspring who are opposed to anonymity suggest that they believe that having an anonymous donor is one piece of an entire 'wrong' done to them. That is, among the open-ended responses a number of offspring express indignation about a range of issues connected with their donor conception. Some had been denied information about their conception earlier in their lives and they are angry about that. Some believe that anonymity itself is wrong. And others believe that reliance on donors makes a child the result of a legal arrangement rather than the result of some other kind of social interaction. A woman in her thirties reflected all of these attitudes:
I had very conflictual feelings [about being donor conceived] during my teenage time and early adulthood. I didn't talk about it because I was afraid of hurting my parents and losing approval from my family and society. It was more or less a secret I was ashamed of. Later, I allowed myself to have my own opinion about it, even if it was different from my parents'. Now, I need to tell the world about how I disagree with a lot of aspects of donor conception. I think secrecy, anonymity and objectification of the child are really the worst aspects of it. I feel deeply betrayed to have been lied to, and I am mad for being the object of a contract.
Similarly, another woman in the same age range wrote, 'I am against anonymous donation of any kind'.
In contrast to these responses, the wide variability indicates that some offspring believe that anonymity is just fine, as does this 23-year-old woman:
[My feelings] haven't changed much. I am and have always been in favor of anonymous donation, I feel happy in the family configuration I have and do not want to meet or know my donor. I understand that this is different for a number of other donor conceived kids, which has shown me how complex this topic really is. Just because I do not have a problem with having an anonymous donor, does not mean others don't either. It's a hard decision to make, but I believe that it matters most how you are raised [whether or not] you feel unhappy about not knowing the donor, though this of course could be wrong. My own feelings haven't changed, but I do now understand more of the topic's complexity. As for the donor himself, I am grateful he decided one day to donate, but that is all the thought I really give him.
The question of what shapes offspring attitudes is an interesting one. As shown in Table 3C , among offspring, gender is modestly relevant to the issue of anonymity: women believe more strongly that anonymity is wrong than do men (who tend toward 58 r Gamete donor anonymity and limits on numbers of offspring neutrality). One reason, suggested by some respondents, might be that women are more likely to view themselves as having a critical role in the reproduction of the next generation and they want to know about the genes that will be passed on to their children. This was the case for one woman in her thirties:
Everyone talks about donor privacy and rights, but that usually leaves the offspring with the short end of the deal-we should have equal rights to know as much as the donor has rights to anonymity. I don't think I would have wanted to seek out my donor if I had not had my own children. Having children makes me want to find out even more. Also, I believe that many of the donors that participate at a young age, cannot comprehend the future implications of having offspring. Again, offspring should have rights to information about their genetics. It's as if no one anticipated that these impersonal sperm would ever be living breathing human beings walking around that want to know who they are and where they come from (a basic human right if you ask me).
Among offspring, age is also related to this issue. Older respondents are more likely than younger ones to agree with the statement that donors should not be anonymous. Clearly, for some respondents, a concern about roots is something that has grown with time, as indicated by a 27-year-old man:
I have definitely become more actively involved in the discourse as I have become older. When I was a teenager my parents did not talk to me about these issues and I never realized that I had been deprived of what I now consider to be fundamental rights. I believe that anonymous donations should be banned and that strict government regulations should be put in place to protect the rights of offspring.
A 59-year-old woman who had experienced anonymity as a parent and as a child wrote that she believed anonymity was wrong:
I started out as a donor parent when I became pregnant at 39. At 53, I found out that I'm also a donor child. I think anonymity should be banned. I'm glad that I did sleuthing so that I know who my children's donor is and they can choose to contact him when they reach 18.
Those donor-conceived offspring who were born into a heterosexual couple hold stronger attitudes about this issue than those who were born under some other arrangement: they are more likely to agree that donors should not be anonymous (2.3 versus 2.8). For many offspring born into a heterosexual, two-parent family, there is a sense of betrayal:
Always tell the children who they are, where they come from and how they came to be. Learning about it when you're older feels like a massive betrayal. I figured it out myself as a teenager but wish I had been told from the beginning.
Anonymity should be abolished. It is very likely that a "Donor-Conceived" adult will harbor resentment of the parent who used an anonymous "donor." There is no way to keep their conception story from them.... It can be a traumatic experience finding this news out when you are an adult.
Single mothers and parents from gay and lesbian couples raise different issues for offspring. Respondents suggest that their concerns are more about the family form they are born into than the issue of anonymity, with more respondents from non-coupled and gay and lesbian families emphasizing that families can take all different forms and that love is not based on genes. This quote from a woman born to a lesbian couple illustrates these points:
A family with children conceived with donated sperm is just as viable, loving, and connected as any other family. The most healthy conception of a donor for the children is for the donor to be very unimportant in their conception of their family. Discourage your friends from asking them, 'Don't you want to meet your father?' I had no desire to meet my donor, and it was distressing when people insisted about this.
Finally, we note that those offspring who have not had contact with donor siblings are more opposed to anonymity than those who have had contact with donor siblings (2.2 versus 2.7). Having contact with donor siblings can be a stand-in for the donor and the donor becomes less important when donor siblings are located. 54 However, whether or not one came to the survey through the DSR (which might affect the likelihood that they have had contact with donor-related relatives) does not affect attitudes.
Limiting Numbers of Offspring
A question about limiting the number of offspring that could be produced by donors was agreed to most strongly by the parents followed by offspring and then by donors (Table 4) . Whereas offspring were most likely to strongly agree that anonymity should not be allowed, parents are the stakeholders who are most likely to strongly agree children should be unique and should not have a lot of donor siblings.
Donor Attitudes
Among donors, gender is not significantly related to attitudes about limits: sperm and egg donors have similar attitudes (Table 3A) . Of course because men can produce so many more offspring than can women, the foundation for these attitudes is different among men than among women who have more natural limits. One sperm donor wrote that he thought that he could have as many as 50 offspring (and was comfortable with that) as long as others were not producing children with genetic problems:
At the time I donated I was told that there was only about one live birth for each thirty IVF procedures. Maybe that was true at the time but I'm not even sure about that. I thought that I could have at most about fifty offspring but now after talking to mothers on the DSR [I] suspect that number could be much higher. I don't think that is inherently a huge problem as the numbers are small enough and the distribution great enough that intermarriage would be unlikely but it could be an issue if a donor with a genetic condition somehow slipped through the genetic screening. 54 An egg donor suggested that she was 'alarmed' by the suggestion that there might be limits on how many offspring she could produce:
I had a positive experience overall [donating eggs]. I think if someone is led to do that, they should be encouraged to. I also think the questions [in the survey] -concerning limits to donations (and laws about contact and communication) -are alarming. The standards for donation are already far higher than for having children without donor services. Parents don't go through any fraction of the screening process that I went through, to become pregnant.... The process was highly invasive, and I think it's only fair that a donor should be able to have the same choices about involvement (or the number of donations to make) that others have, who decide to create children.... This is not something in need of more regulation.
Donors who came to the survey through the DSR have essentially the same attitude toward limits as those who came through some other route. In addition, neither age nor sexual orientation is related significantly to these attitudes. However, type of donor is significant here. Those who have agreed to have their identity released when an offspring turns 18 and anonymous donors have similar attitudes; both of these are subject to the regulations in place at the egg or sperm bank and both of these are making money from donating. However, donors who are known to recipients from conception are more neutral: they have control over how many children will be produced from their donations and the issue might not be of relevance to them at all.
Parent Attitudes
Parents are the group who express the greatest agreement with the statement about limiting numbers of offspring from a single donor and a full 54 per cent 'agree strongly' that donors should be limited in the number of offspring they have. Moreover, there is relatively little variability on this matter (standard deviation = 0.97) although many independent variables other than survey site shape this attitude (Table 3B) . Parents address this issue quite frequently in their final comments.
Two issues emerge among those who have relied on sperm donors. One is that parents believe that they had been lied to by the sperm banks about how many offspring there might be from a single donor: 'Sperm banks are not truthful when they say they limit sperm donors to ten children per donor'. One respondent, a woman aged 40, who also felt she had been lied to, indicated that she did not like the fact that there were so many donor offspring who might run into each other by accident:
The number of donor conceptions to our donor far exceeds what we were told was the limit. We were told they had to stop at 10 families. There are more than 10 families that we know of. Many of these families live close to one another and have crossed paths in their lives.
For some parents, the focus was on the health consequences of there being a number of donor siblings. One respondent pointed out that the lack of regulation on limits could have serious health consequences:
Be aware of the lack of laws surrounding the way cryogenics banks operate. [The second bank I used allowed] for 2 to 2.5 dozen half-siblings. I shared information about medical conditions (O-AB syndrome) that landed my newborn son in the NICU in the hopes that they would share it with other prospective parents.
However, there are, as suggested, some parents who are not bothered by a plethora of donor siblings:
The number of offspring of individual donors should not be limited by governmental regulation. It is better to have large numbers of healthy offspring than to have regulations that will increase the price of sperm. We know my daughter has 18 half siblings if we include the donor's children by marriage. We fully expect, however, that she has many more donor conceived siblings because to date there are no heterosexual couples that have reported using our donor's sperm.
The small number of men responding to the survey makes it difficult to explore gender here; the available evidence suggests that mothers are more likely to believe that there should be limits than are fathers. Parents who have relied on a sperm donor agree most strongly with the idea of limits followed by those who have relied on an embryo involving both sperm and egg donations. Those who express the least agreement with the idea of limits are those who have only used an egg donation. Of course, for parents who have used an egg donor, limits are a less pressing issue (because there are built in limits via egg donation itself).
The age of one's oldest child is related significantly to these attitudes and those with the youngest children are most adamant about this issue. These are also the parents who are most likely to be newly confronting this issue as they find out just how many donor siblings there are. In addition, those who have had contact with donor siblings are more insistent about limits than those who have not (yet) had any such contact.
Sexual orientation is also related to attitudes toward limits among those who have relied on a sperm donor. Heterosexual respondents are more likely to agree that there should be limits than those who do not identify as straight. Living arrangements are related to attitudes toward limits as well with those who are single, never married agreeing more strongly that there should be limits in contrast with both those with same sex partners and those with partners of the other sex.
Offspring Attitudes
Offspring tend to agree with the notion that there should be limits (albeit not as strongly as parents) but there is a fair degree of variability in their attitudes with a fifth expressing neutrality and almost a fifth disagreeing with this statement (standard deviation = 1.27). Interestingly, whereas the issue of anonymity produced strong attitudes among some offspring and was an item of discussion raised at the end of the survey with some frequency, these respondents did not raise the issue of limits.
Women agree no more strongly that there should be limits than do men (Table 3C ). Moreover, attitudes toward limits do not depend on whether or not offspring have met donor siblings, which is counter to what was found about the issue of anonymity and counter to the finding among parents. Both age and family structure, however, do shape attitudes among offspring. Those who are older agree more often that there should be limits than do those who are younger. However, it is clear that like older offspring, younger offspring can also feel strongly about limits. A woman who was 19 wrote, When I was younger I thought it was weird especially the thought of having so many half siblings. I still think that the amount of kids there can be for one donor is TOO MUCH. It's overwhelming for the donor kids and the donor himself, and there should be a strict limit like 10 or less. I'm more comfortable with the whole situation now that I know who everyone is, except my donor is still trying to be anonymous.
There is a very slight increase in commitment toward limits for offspring who come from heterosexual families relative to those who come from some other family form, but this difference is not statistically significant. Given the strong association of age and family type at the time of birth (75 per cent of those in their teens were not born into a heterosexual, two-parent family, in contrast with 49 per cent of those in their twenties and 13 per cent of those over 30), it would not be surprising to find that the strongest agreement with the statement that there should be limits would be found among those who are older who were born into heterosexual families. These are the offspring least likely to have known from birth about their donor conception. Their attitudes about limits might be related to their initial experience with donor conception. Professionals in the world of assisted reproduction used to advise parents to ignore genetic ties and encouraged them to look and behave structurally 'as if' the children were their biological offspring. 55 The offspring of parents who had received this advice might well want to continue to think that a 'normal' family size would be an appropriate limit for the number of donor-conceived offspring from a single donor.
DISCUSSION
Limitations of the Study
The major limitation to this study is that the data came from a non-random set of respondents, two-thirds of whom came to the survey through the DSR.
56 Donors often sign up on the DSR because they are interested in connecting with their offspring or providing information to them. Parents who sign up might want to find the donor for their child; they might also want to know donor siblings and their families; they may also simply want to register a child in case information concerning health issues arises. Children below age 18 can only sign up for the DSR with their parents. Moreover, more women than men responded to the survey and we cannot be certain that the attitudes of parents would be the same (especially with respect to limits) were there a more proportional response rate.
Offspring who join the DSR also might be motivated by an interest in the donor but they might be equally interested in knowing their donor siblings. We do not know how searching for connection differentiates between these respondents and others in the broader population who have not sought out the DSR services, other Internet websites, or their own bank's registry. We do know that for neither of the two variables under consideration did respondents who took the survey through the invitation from the DSR differ in their attitudes from those who came to the survey through some other route. Most striking is that we would have expected respondents who took the survey through the DSR link to express the most objections to donor anonymity since these are people who have sought the identity of donor-conceived relatives. However, they do not. Equally interesting is that the two groups do not differ on limits even though the respondents who came through the DSR are most likely to know about the existence of donor-conceived relatives and are seeking donor connections. As was the case for parents, the majority (78 per cent) of the respondents were female; we do know that gender is not significantly related to attitudes toward limits although it is related to attitudes toward anonymity (with more somewhat more women than men agreeing that anonymity was a problem).
Using Empirical Data to Construct Policy
There has always been a debate about the role of empirical data in policy making. Recently, leading bioethicists Ezekial Emanuel and Arthur Caplan argued this very question at the American Society of Bioethics and the Humanities. Emanuel contended that empirical research needs to become foundational for bioethics and then should be used by policy makers; Caplan took on Emanuel's plenary address to their professional society to claim that there is more to bioethics than empirical research regardless of the rigors of data or how it was generated. His most memorable retort goes to the heart of the problem as he saw it. He claimed, 'Bioethics at the bedside is very much an ethical, social and personal activity'. 57 Despite this zinger, Caplan does acknowledge that 56 Freeman recently pointed out that it is misleading to critique studies based upon the DSR as not representative of the donor population as a whole. She believes that data from these samples provide important insights into the experiences of donor-conceived families who are seeking donor relations. 64 r Gamete donor anonymity and limits on numbers of offspring more empirical data are needed but their use is contingent and usually there is a prior moral argument that points to the weight accorded empirical data in ethical problems in issues such as reproduction.
The use and limits of empirical research as evidence by policy makers is an ongoing debate within the world of assisted reproductive technology and the centerpiece of a special issue of the Monash Bioethics Review. 58 Freeman's 59 piece in this issue provides a concise history of the shifting psychological, social, and cultural meanings attributed to the factors associated with 'genetic relatedness' (including disclosure to offspring, information demands by parents, and the ability to search for donor siblings). She notes that as a result of more disclosure and a greater ability to search for genetic relatives, the emphasis on being donor conceived and the importance of knowing the donor for one's identity have become important to more families. Freeman's research and that of other social science scholars provide ample evidence that parents and children who are donor conceived function well as families. Still, as Freeman notes, the members of donor families are curious about those they are related to outside of their legal family and they want more information about them, especially around health issues. Freeman argues that an interest in genetics relatives should be honored and that as stakeholders the members of donor families should have their voices heard by policy makers. Freeman's argument suggests that wanting genetic knowledge and respecting one's legal family are parallel stances and not competing ones. For this reason, Freeman would argue that policy makers should not walk away from the empirical evidence about the views of stakeholders. Nevertheless, ethicists will have to decide how much weight to accord genetic connections that exist outside of the legal family.
Firth's 60 article in the same special issue discusses the limits of evidence used to legislate against gamete donor anonymity in the UK. She raises questions about what kind of guiding principles should inform policy makers. She is asking a question more aligned to Caplan's arguments. She also raises questions about what counts as good evidence, the difficulties of translating evidence into policy, and how evidence and policy interact.
Changes in societal attitudes, such as the one about disclosure, create new narrative framings. The empirical research that reflects these new framings can capture the conflicted and contested views of various stakeholders. However, this evidence derived from empirical research is often cherry picked by policy makers. 61 To say as much is not to imply that social science research has no place in policy. In fact, a major goal of this paper is to offer a new set of data from stakeholders to be evaluated as part of policymaking in the USA.
Reading the Evidence
We now return to the data presented in this paper. The two issues-anonymity and limiting the number of offspring-produce different attitudes among the three stakeholders. Offspring are the stakeholders who express the strongest opposition to anonymity. 58 Moreover, opposition to anonymity grows among some offspring as they age and this is especially true when women become mothers; this new status triggers their interest in knowing more about the genetic ancestry they are passing on to their children. It is also the case that as offspring age, they might have a number of health concerns that make knowing about the donor and his or her genetic imprint more significant. However, because of the number of variables that shape attitudes toward anonymity among offspring, it is hard to know what these findings suggest for the future of attitudes toward anonymity. Most of the older offspring regardless of gender were raised in heterosexual families. Many of the older respondents experienced betrayal and disclosure at a later age; their strong opposition to anonymity is complex and tied in with their sense of being 'different' by virtue of their conception. The younger offspring of both genders (who are less opposed to anonymity altogether) were born into a greater diversity of family forms where anonymity may be less of an issue; those who are born to single parents or in families with gay or lesbian parents are more likely to know from birth that there was gamete donation. For these offspring, donor conception is an essential and a takenfor-granted part of their lives. In the future, then, it seems quite possible that offspring as a whole will be less opposed to anonymity than the older offspring are now because anonymity will not be tied to issues of parental betrayal.
Moreover, those offspring who are younger are more likely to have had contact with donor siblings: 76 per cent of those in their teens, and 51 per cent of those in their twenties have had contact with a donor sibling in comparison with only 17 per cent of those over 30. Offspring in the oldest group are less likely to have extensive donor profile information and donor numbers to post on registries; at the time those above 20 were born registries either did not yet exist or were relatively unknown. Posting on a registry becomes a more common practice for those who are teens; the parents of these offspring might have known that contact with donor siblings would be possible from conception. Those offspring who have that contact with donor siblings are less opposed to anonymity. Offspring who have connected with their donor siblings have some components of their curiosity answered by knowing others who come from the same donor and they might no longer need to pursue the donor him or herself. Of course, offspring may change their minds later-especially as they start to have their own families and have to confront issues of age-related health problems. At these points, they might be more vigorous about issues of anonymity. Whether or not this is the case, the data here suggest that the debate in the USA might have overstated the extent to which donorconceived offspring uniformly prefer openness.
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Taken as a whole, both parents and donors tend more toward neutrality on the issue of anonymity. Among donors, age is related to attitudes toward anonymity, with those who are older more opposed to anonymity than those who are younger. As noted, the older respondents may have been coerced into anonymity; the younger respondents are more likely to have a choice about whether or not to be anonymous and therefore do not need to express an opinion on this issue. Among parents sexual orientation, age of oldest child, and marital status all shape these attitudes. Those parents who are now the major consumers of gamete donation (those with younger children, gay/lesbian/bisexual parents, single, never married mothers) are more neutral about anonymity.
Now that both donors and parents are essentially given choices about anonymity, and that they both tend toward neutrality on these issues (especially, among the kind of parents who represent the future of gamete donation use), neither group is likely to lobby for change around the question of anonymity. Moreover, only a modest group of offspring is adamant about this issue, at this moment in time. It thus seems unlikely that there will be a strong policy push for change on this issue in the USA emerging from within these three groups of stakeholders. Indeed, given the shift in concern among offspring-from anxiety about anonymity among those who are older to less concern among those who are younger-combined with both the increasing availability of choice about anonymity (for donors and parents) and the growing availability of contact with donor siblings, it might be that the time for a vigorous debate has passed. The data in this paper provide no empirical evidence about what solution-banning anonymity or allowing it to continue-best serves the interests of all three sets of stakeholders. However, if these issues are debated in the future, both sides can draw on the evidence provided here: among all three groups, substantial proportions of respondents are neutral about this issue rather than committing themselves to either the abolition or continuation of anonymity as an option for donors.
The issue of limits on number of offspring produced, however, is more likely to be one that stakeholders might address in the near future (as they addressed the issue of disclosure in the past) although to date it has not received much attention in the legal and policy discourse. For one thing, both parents and offspring hold strong opinions about this issue. Among offspring only age is related significantly to attitudes toward limits but the relationship is not strictly linear.
The parents are the stakeholders who, as a group, are most likely to favor limits. They worry about health and accidental contact. However, the attitudes of parents vary about this issue. Interestingly, gay and lesbian parents express less concern about the issue of limits than do those who are straight. Another growing group of gamete recipients, they prefer less regulation overall. Much 'passion' comes from parents with the youngest children, single women who have never been married, and those who have located their child's donor sibling relatives. These groups are all likely to increase in size over the next decade, adding more people who have intense attitudes about the issue of limits.
Moreover, other developments might shape the attitudes of both parents and offspring. First, the possibility of contact among the families of donor siblings has grown as more stakeholders have become aware of the DSR and other registries that enable contact. Participants in the new networks might find it challenging to maintain contact with large numbers of people related to them through shared gametes. 63 This challenge might produce an interest among both parents and offspring in having limits on the number of possible participants of these networks. Second, the growing number of 'identity-release' donors might have an additional consequence of relevance to the issue of limits. Offspring, and the parents of those offspring, who worry about the eagerness with which identity-release donors will respond to large numbers of offspring, might also want to contain numbers so as to ensure an interested response.
Donors also tend to agree with the belief that there should be limits (and very few are entirely opposed to them). Only 'kind of donor' (an issue now of choice for an increasing number of donors) is related to this issue: known donors are most neutral but both anonymous and identity-release donors are more passionate about the idea of limits. If donors do not want to be beholden to too many offspring, three developments will make it more likely in the future that they will be contacted by their genetic offspring whether or not they are anonymous at the time they donate: the further emergence of free-standing registries (like the DSR) and registries associated with sperm and egg banks that facilitate contact; the growth in the number of 'identity release' donors; and the greater possibility of relying on the Internet and cutting-edge biotechnology companies to identify donors. Taken as a whole these developments may make it even more likely that donors will want to limit the number of offspring produced so that they do not have to construct relationships with, or have the obligation of being in any form of contact with, large numbers of offspring.
It is beyond the scope of this paper to address the issue of what number of offspring would be comfortable or reasonable for any of the three stakeholders. It is also beyond the scope of this paper to address the issues of how to make a scientific decision about limits and of which variables would be included in that decision. 64 However, should any of the stakeholders initiate discussion of this issue they could find strong support in these data: almost 50 per cent of donors, over 60 per cent of offspring, and over fourfifths of parents believe in limits.
Even with qualifications about the sample discussed above, the data reported here suggest that whether or not either is a desirable outcome, it might be possible for stakeholders to push for the issue of limits on the number of donations more effectively than to push for an end to anonymity. Of course, any change would need to involve legislation either by a regulatory body (such as the Centers for Disease Control) or by individual states; any change would also need to gain the cooperation of the sperm and egg banks. Based on prior actions it seems likely the latter will resist these changes. 65 In fact, regulating limits might be even more difficult than regulating anonymity because the enforcement of such regulation would require coordination among multiple banks (and might thereby raise antitrust concerns). Moreover, in the USA where citizens do not want the government to regulate the family, any limits on donor choice (by ending anonymity or by limiting the number of offspring produced) might well be regarded with great suspicion.
